INTRODUCTION
As the times progress, the technologies of track & field and throwing sports have been gradually improved and obtained great breakthrough. The current world records have exceeded the previous ones by a great extent. During the development of throwing in China, the achievement had never been good before the founding of New China. With the founding of New China, our nation has been liberated and our strength in each sport has achieved remarkably improvement. After the establishment of the reform and opening-up policy, China's comprehensive national strength has been in continuous rise and our status in sports field is becoming increasingly higher. Our enhanced learning and mastering of sport techniques have laid a solid foundation for the leap in our throwing field. In order to further improve our techniques in throwing, this paper will analyze the influence that shot speed and shot angle have on throwing performance according to the movement process of throwing. It will also offer the study and analysis of the impact that human biomechanics has on the shot speed and angle of release, so as to provide better corresponding exercise for the athletes and help them improve their performance.
ESTABLISHMENT AND SOLVING OF MODEL

Principle of Throwing
The movement process of throwing can be divided into two parts: after the shot and before the shot. Before the shot, the thrown object gets initial velocity from the athlete's own movement. After the shot, the thrown object moves in parabolic motion that only bears gravity effect. The final result is related to the shot speed, the angle of release and the shot height of the weight throw. Therefore, if a throwing athlete wants to get ideal performance, he/she must find the best shot height and angle of release. The distance between the shot spot and the landing spot of the thrown object is composed of two parts: distance before the shot and distance after the shot. The factors influencing these two parts are shown in Figure 1 below.
The thrown weight throw only does parabolic motion after the shot due to gravity effect. The equation is as follows: 
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It can be seen from the calculating equation of throwing result that the angle of release, shot height and final shot speed can leave great influence on the throwing distance among which the final shot speed is the first influencing factor.
Analysis of the Final Shot Speed
This paper will first analyze the influence that the final shot speed has on the final result with the condition that both the angle of release and shot height are fixed.
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It can be seen from the table above that the final shot speed has obvious influence on the throwing results. When the speed is 14m/s, the throwing distance is about 25m. However, when the final shot speed of an ordinary athlete is within 26~30m/s, the throwing distance can be 70m if the shot speed can reach 26m/s. When the final shot speed is 27m/s or 28m/s, the throwing distance can be 80m or even 90m. As a result, the improvement of the final shot speed can lead to the improvement in the athletes' final throwing performance.
Analysis of the Angle of Release and the Shot Height
When there's little air friction, the movement of the thrown weight throw can be regarded as standard oblique projectile motion. Set the speed and the initial spot as constant values, different angles of release can make large differences in the athletes' throwing results. See the parabolic paths formed by different angles of release in Figure 2 . It can be seen from Figure 2 that the angle of release can only lead to the best distance within a certain range. When there's no influence from air friction, the parabola span can reach its maximum value if the angle of release is 45°. Take weight throw as an example; and see the relationship between the angle of release and the distance in Table 2 . In the physical situation, besides the gravity effect, the weight throw will also be affected by the resistance formed in air streaming. For simplification, regard the weight throw as a material point. In accordance with Newton's laws of motion, the motion mode of the weight throw is shown in Figure 3 . In the figure, S refers to the radius vector while R refers to the air friction. Therefore, the weight throw movement can be expressed by the differential equation shown as follows:
According to hydromechanics, we also know that wake flow will appear when the weight throw flies in the air, and it will form streaming resistance to the air. The streaming resistance and the air dynamical pressure are in direct proportion. The expression is given below: Apply Runge-kutta numerical integration to solve the above equations and obtain the relationship between the flying distance of the weight throw and the angle of release, the shot height, the shot speed and the air friction coefficient. The results show that the angle of release, the shot height, the final shot speed and the air friction coefficient can leave different influences on the athletes' final performance. And among the influence factors, the final shot speed has the greatest influence. With the increasing of the final shot speed, the flying distance of the weight throw can be greatly improved. However, the influences that the shot height and the air friction coefficient have on the athletes' final performance are not so obvious. In the physical condition, the athletes stand in the basically same environment and share the same average height. As a result, the best choice to improve the throwing performance is to enhance the training for the final shot speed and the control of the angle of release.
Kinetic Analysis of Throwing
Regard the upper arm and the forearm that an athlete uses while throwing as two rigid bodies with different volumes; and integrate the shoulder joint, elbow joint and wrist joint into a model with three degrees of freedom as shown in Figure 4 . When a throwing athlete does throwing, the shot speed and the momentum of the thrown object depend on the speed of the wrist at the moment of throwing. However, the angle speeds of the upper arm and the forearm which do the throwing motion and the angle speed of 1 T can leave influence on the angle speed of 3 T . As 1 T leads 2 L to do translation and rotation during its circling motion, the speed of 3 T and its relative speed is related to the speed of 1 T , which is: In order to obtain the speed of 3 T which is relative to the reference system:
, the influence that the local motion of 1 L and 2 L has on 1 T should be first calculated. According to the theorem of vector, the following equation can be obtained:
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It can be simplified as: 
Web of Conferences MATEC
The expression of the vector quantity on the arbitrary point of the throwing athlete's body is
refers to the product of two vectors. The unit tensor is:
The unit orthogonal curve frame is ) , , ; (
The resultant moment of the arm that the throwing athlete uses while throwing is 
In a similar way, the barycentric coordinates of the forearm 2 2 ,Y X can also be calculated.
The expressions of the system kinetic
According to the analysis, it can be concluded that the momentum of throwing depends on the momentum of wrist while throwing. Therefore, while throwing, the athletes must enhance their arm swing dynamics. When H , the change rate of the dissection angles at 1 L and 2 L in unit time will reach the maximum values during the athlete's throwing. In this period, the change rate of the dissection angle at 2 L is greater than that of 1 L . The principle is that the included angle of 1 L and 2 L at the moment of batting can be almost 180°, and the force will pass along the axis of 1 L to 2 L . However, as 1 
L and 2
L are connected with each other, there's a certain loss of the force during the process of passing. As a result, the angle speed at 2 L is greater than that of 1 L which is more beneficial for the acceleration at 1 T . According to the kinetic analysis results of the athlete's arm while throwing, it can be concluded that during throwing, the throwing athletes should firstly adjust the angles of their shoulder joints to the minimum value; and then adjust the angles of elbow joints and wrist joints to the minimum values. Greater crook degree of arm can be more helpful to accelerate the speed of wrist joint and make the angle speed of forearm become greater than the angle speed of upper arm, so as to increase the mechanical impulse generated by batting.
CONCLUSION
This paper first obtains the main influence factors affecting the throwing distance by the mutual combination of motion equation and geometrical analysis. And then, it gives the acting force equation that the athletes have to bear during throwing. This paper also takes the influence that the air friction has on the throwing distance and the shot height into consideration. It establishes the kinetic differential equation of the weight throwing while flying in the air; and obtains the best angle of release.
Moreover, this paper also builds the speed relationship between each arthrosis during throwing and batting based on the kinetic analysis of the throwing athletes' arms while throwing. It obtains the momentum relationship of the athletes' each arthrosis by means of rotational inertia analysis; and then establishes a restricted particle dynamics equation from the Lagrange equation. The obtained result shows that the momentum of throwing depends on the momentum of the athletes' wrist joints while batting. Besides, while throwing, the athletes should first adjust the angles of their shoulder joints to the minimum value; and then adjust the angles of elbow joints and wrist joints to the minimum values. Greater crook degree of arm can be more helpful to accelerate the speed of wrist joint and make the angle speed of forearm become greater than the angle speed of upper arm, so as to increase the mechanical impulse generated by batting. The results show that the best angle of release should be 44°. When an athlete's final shot speed reaches 26~30m/s, the acting force he/she bears is between 2KN and 3KN. Besides, final shot speed can bring better performance. In professional games, the athletes will have the same average height and will be in the basically same environment. As a result, the influence that the shot height and the air friction have on the final performance is minor and can be neglected.
